Split immune response after oral vaccination of mice with recombinant Escherichia coli Nissle 1917 expressing fimbrial adhesin K88.
Enterotoxigenic Escherichia coli (ETEC) are a leading cause of diarrhoea in piglets and newborn calves. Massive efforts have therefore been made to develop a vaccine for the induction of protective mucosal immunity against ETEC. Since it has been shown that the probiotic strain E. coli Nissle 1917 (EcN) can serve as a safe carrier for targeted delivery of recombinant molecules to the intestinal mucosa, we constructed the recombinant strain EcN pMut2-kanK88 (EcN-K88) stably expressing the determinant for the K88 fimbrial adhesin of ETEC on the bacterial surface. After oral application of EcN-K88 to mice for one week, EcN-K88 as well as wild-type EcN and EcN mock-transformed with the plasmid vector only could be detected in faecal samples for a minimum of 7 days after the last feeding, indicating that EcN can transiently colonise the murine intestine. Oral application of EcN-K88 resulted in significant IgG serum titres against K88 as early as 7 days after the initial feeding with EcN-K88, but no significant IgA titres. In contrast, we failed to detect any specific T cell responses towards the K88 antigen both in spleen and mesenteric lymph nodes. Although dendritic cells readily upregulated maturation and activation markers in response to K88 stimulation, accompanied by secretion of interleukin (IL)-12, IL-6, IL-10, and tumour necrosis factor, restimulation of T cells from mice having received EcN-K88 with K88-loaded dendritic cells did not result in detectable T cell proliferation and IL-2 secretion, but rather induced an IL-10 bias. While the serum antibody responses clearly demonstrate that K88 is recognized by the humoral immune system, our findings indicate that oral application of probiotic EcN expressing the K88 fimbrial adhesin does not induce a selective T cell response towards the antigen.